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58. (previously amend rl) A pharmaceutical composition comprising: 

a) a polynucleoti* e function enhancer; and 

b) A DNA molec Je that comprises a DNA sequence that encodes an antige from an 
intracellular pathogen; \ herein 

i) said po -nucleotide function enhancer is a compound having one < the 
following formulas: 

Ar-R l ^O-R 2 -R 3 

or 

Ar - N - R 1 - R 2 - R 3 

or 

R 4 -N - R 5 -R 6 

or 

R 4 -0- R*-R 7 

wherein: 

Ar is ben: ;ne, /j-aminobenzene, 7w-aminobenzene, d^aminobenzene, 
substituted benzene, sub: ituted />-aminobenzene, substituted wt-aminobenzene, sub ituted o~ 
aminobenzene, wherein i ie amino group in the aminobenzene compounds can be ar tno, Ci — 
C$ alkylamine, C1-C5, Ci C5 dialkylamine and substitutions in substituted compoun **. are 
halogen, C1-C5 alkyl and VC5 alkoxy; 

R 2 is Cr C o alkyl including branched alkyls; 

R 3 is hydr gen, amine, C1-C5 alkylamine, C1-C5, C1-C5 dialkylamine 
R 2 + R 3 c; i form a cyclic alkyl, a C1-C10 alkyl substituted cyclic alk> . a cyclic 
aliphatic amine, a Ci-Ck ilkyl substituted cyclic aliphatic amine, a heterocycle, a C C x o 
alkyl substituted heteroc: jle including a C1-C10 alkyl N-substituted heterocycle; 

R 4 is Ar, 3 1 or C1-C5 alkoxy.a cyclic alkyl, a C1-C10 alkyl substituted yclic 
alkyl, a cyclic aliphatic a oine, a C\-C\o alkyl substituted cyclic aliphatic amine, a 
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heterocycle, a CrCio alkyl substituted heterocycle and a Ci-Cio alkoxy substituted 
heterocycle including a Ci-Cio alkyl N-substituted heterocycle; 
R 5 is C=NH; 

R G is At, R 2 or C1-C5 alkoxy, a cyclic alkyl, a Ci-Cjo alkyl substituted cj 
alkyl, a cyclic aliphatic amine, a Ct-Cto alkyl substituted cyclic aliphatic amine, a 
heterocycle, a Ci-Cjo alkyl substituted heterocycle and a C1-C10 alkoxy substituted 
heterocycle including a Ci-C) 0 alkyl N-substituted heterocycle; and, 

R 7 is Ar, R 2 or C1-C5 alkoxy, a cyclic alkyl, a Ci-Cio alkyl substituted cj 
alkyl, a cyclic aliphatic amine, a Ci-Cio alkyl substituted cyclic aliphatic amine, a 
heterocycle, a Ci-Cio alkyl substituted heterocycle and a Ci-Cio alkoxy substituted 
heterocycle including a C1-C10 alkyl N-substituted heterocycle; and, 

ii) said DNA sequence operatively linked to regulatory sequences whicl 
control the expression of said DNA sequence. 
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The pharmaceutical composition of claim 58 wherein sa 



59. (original) 

DNA molecule is a plasmid. 



60-62. (canceled) 



63. (Previously amended) The pharmaceutical composition of claim 58 wherein sai 
antigen is a viral antigen. 

64. (previously added) The pharmaceutical composition of claim 63 wherein sj 
pathogen is a virus selected from the group consisting of: human immunodeficiency vi|fo 
HIV; Human T cell leukemia virus, HTLV; influenza virus; hepatitis A virus; hepatiti 
virus; hepatitis C virus; human papilloma virus, HPV; Herpes simplex 1 virus, HSV1 ; 

w 

simplex 2 virus, HSV2; Cytomegalovirus, CMV; Epstein-Barr virus, EBR; rhinovirus; 
coronavirus. 
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65-114. (canceled) 

115, (previously added) A meth* >d of introducing DNA molecules into cells of an 
individual comprising the steps of: 

injecting into tissue of said incividual at a site on said individual's body, DNA 
molecules and a polynucleotide function enhancer; wherein 

i) said polynucleotide J unction enhancer is a compound having one of the 
following formulas: 

Ar-R 1 -0-R 2 -R 3 

or 

Ar-N R 1 - R 2 ~ R 3 

or 

R 4 -N - R 5 -R 6 

or 

R 4 -0- R*-R 7 

wherein: 

At is benzene, p-amino benzene, t?i -aminob enzene, o-aminobenzene, 
substituted benzene, substituted p-smi ciobenzene, substituted w-aminobenzene, substituted o- 
aminobenzene, wherein the amino gro ip in the aniinobenzene compounds can be amino, Ci — 
Cs alkylamine, C1-C5, C1-C5 dialkylamine and substitutions in substituted compounds are 
halogen, C1-C5 alkyl and C1-C5 

A % - 

R l is CO; V 

R 2 is CpCio alkyl including branched alkyls; 

R 3 is hydrogen, amine, C1-C5 alkylamine, C1-C5, C r C 5 dialkylamine; 

R 2 + R 3 can form a eye lie alkyl, a C1-C10 alkyl substituted cyclic alkyl, a cyclic 
aliphatic amine, a C1-C10 alkyl substituted cyclic aliphatic amine, a heterocycle, a Ci-Cio 
alkyl substituted heterocycle including a C1-C10 alkyl N-substituted heterocycle; 
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R 4 is Ar, R 2 or C1-C5 aDcoxy,a cyclic alkyl, a C1-C10 alkyl substituted cyclic 
alkyl, a cyclic aliphatic amine, a C1-C10 alkyl substituted cyclic aliphatic amine, a 
heterocycle, a Ci-Cio alkyl substituted heterocycle and a Ci-Cio alkoxy substituted 
heterocycle including a C1-C10 alkyl N-substituted heterocycle; 

R 5 isC=NH; 

R 6 is Ar, R 2 or C1-C5 alkoxy, a cyclic alkyl, a C1-C10 alkyl substituted cyclic 
alkyl, a cyclic aliphatic amine, a C1-C10 alkyl substituted cyclic aliphatic amine, a 
heterocycle, a C1-C10 alkyl substituted heterocycle nnd a C1-C10 alkoxy substituted 
heterocycle including a C1-C10 alkyl N-substituted heterocycle; and, 

R 7 is Ar, R z or Ci-C s alkoxy, a cyclic alkyl, a Ci-Cto alkyl substituted cyclic 
alkyl, a cyclic aliphatic amine, a C1-C10 alkyl substi tuted cyclic aliphatic amine, a 
heterocycle, a C1-C10 alkyl substituted heterocycle find a C1-C10 alkoxy substituted 
heterocycle including a C1-C10 alkyl N-substituted heterocycle; and, 

ii) said DNA molecules are taken up by cells in said tissue. 

116. (previously added) The method of claim L 15 wherein said DNA molecule 
comprises a DNA sequence that encodes a protein, ;aid DNA sequence operatively linked to 
regulatory sequences which control the expression of said DNA sequence. 

117. (previously added) The method of claim L 15 wherein said DNA molecule is a 
plasmid. 

118. (previously added) * The method of claim 1 15 wherein said tissue includes skin and 
muscle. 

119. (previously added) The method of claim 1 15 wherein said tissue is skin. 

120. (previously added) The method of claim 1 15 wherein said tissue is muscle, 
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121. previously added) The method of claim 120 wherein aid tissue is skeletal muscle. 

122. ( previously added) A pharmaceutical composition act rding to claim 58, wherein 
said polynucleotide function enhancer is a compound having the bnnula Ar— R l — O -R 2 - 
R 3 . 

123. \ previously added) The pharmaceutical composition c claim 122 wherein said 
DNA nolecule is a plasmid. 

124. (previously added) The pharmaceutical composition c claim 122 wherein said 
antigt: * is a viral antigen, 

125. ( previously added) The pharmaceutical composition c claim 124 wherein said 
patho t en is a virus selected from the group consisting of : huma immunodeficiency virus, 
HIV; E luman T cell leukemia virus, HTLV; influenza virus; hep: I tis A virus; hepatitis B 
virus; hepatitis C virus; human papillomavirus, HPV; Herpes si) plex. 1 virus, HSV1; Herpes 
simplex 2 virus, HSV2; Cytomegalovirus, CMV; Epstein-Barr v as, EBR; rhinovirus; and, 
corona virus. 

126- ] tO (canceled) 

141 previously added) ^ A^ethod of introducing DNA macules into cells of an , , ^ 

individual according to claim 115, wherein said polynucleotide f action-enhancer is a 
compc and having the formula Ar -R 1 - O - R 2 - R 3 . 

142* previously added) The method of claim 141 wherein aid DNA molecule 

comprises a DNA sequence that encodes a protein, said DNA se ience being operatively 

linked to regulatory sequences which control the expression of s d DNA sequence. 
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143. (previously tided) The method of claim 141 wherein said DNA molecule is a 
plasmid, 

144. (previously ;»dded) The method of claim 141 wherein said tissue includes skin and 
muscle. 

145. (previously added) The method of claim 141 wherein said tissue is skin. 

146. (previously idded) The method of claim 141 wherein said tissue is muscle. 

147. (previously a dded) The method of claim 146 wherein said tissue is skeletal muscle. 

J 48. (previously dded) A method of inducing antibodies against an ant igen in an 
individual comprising the steps of: 

inj ecting into tissue of said individual at a site on said individual's body, a 
DNA molecule an d a polynucleotide function enhancer, 

said DNA molecule comprising a DNA sequence that encodes an antigen, said 
DNA sequence op natively linked to regulatory sequences which control the expression of 
said DNA sequence, 

sak : polynucleotide function enhancer is a compound having one of the 
following formula: 




Ar^&V-O^-R 3 _ 



or 



Ar-N-R l -R 2 -R 3 



or 



R 4 -N- R 5 -R 6 



or 



R 4 -0- R : -R 7 



wherein: 
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Ar is 1 snzene, /7-aminobenzene, m-aminobenzene, o-aminobenze ne, 
substituted benzene, i abstituted jp-aminobenzene, substituted /rc-aminobenzene, substituted o- 
aminobenzeno, where m the amino group in the aminobenzene compounds can bo amino, Ci — 
C$ alkylamine, Ci-Q C1-C5 dialkylamine and substitutions in substituted compounds are 1 
halogen, C1-C5 alkyl ; ndCi-Cj 
alkoxy; 

RMsC-O; 

R 2 is C i-Cto alkyl including branched alkyls; 

R 3 is h /drogen, amine, C1-C5 alkylamine, d-Cj, Ct-Qs dialkylamine; 

R 2 + R can form a cyclic alkyl, a C1-C10 alkyl substituted cyclic alkyl, a cyclic 
aliphatic amine, a Ci- J10 alkyl substituted cyclic aliphatic amine, a heterocycle, a Ci-Cjc 
alkyl substituted hetct ocycle including a C1-C10 alkyl N-substituted beterocycle; 

R 4 is / r, R 2 or C1-C5 aIkoxy,a cyclic alkyl* a Cj-Cio alkyl substituted cyclic 
alkyl, a cyclic aliphat: amine, a Ci-Cto alkyl substituted cyclic aliphatic amine, a 
heterocycle, a C1-C10 ilkyl substituted heterocycle and a CrQo alkoxy substituted 
heterocycie including a C 1 -C 1 0 alkyl N-substituted heterocycl e; 

R 5 isONH; 

R 6 is A r, R z or C r C 5 alkoxy, a cyclic alkyl, a O-Cio alkyl substituted cyclic 
alkyl, a cyclic aliphati ; amine, a C1-C10 alkyl substituted cyclic aliphatic amine, a 
heterocycle, a C1-G10 ilkyl substituted heterocycle and a C1-C10 alkoxy substituted 
heterocycle including a C1-C10 alkyl N-substituted heterocycle; and, 

R^is^r, R 2 orCi-Cs.alkoxy* a.c^glic.alkyl, a Ci-C.,0 alferl subs^ted^ycUc 
alkyl, a cyclic aliphatic amine, a C1-C10 alkyl substituted cyclic aliphatic amine^a 
heterocycle, a C1-C10 Jkyl substituted heterocycle and a Ci-C 10 alkoxy substituted 
heterocycle including a C1-C10 alkyl N-substituted heterocycle; and, 

wherei 1 said DNA molecule is taken up by cells in said tissue, said DNA 
sequence is expressed in said cells and an immune response is generated against said antigen. 
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149. (previously addec The method of claim 148 wherein said polynucleotide function 
enhancer is a compound Laving the formula Ar - R 1 — O — R 2 - R\ 

150. (previously added The method of claim 148 wherein said DNA molecule is a 
plasmid. 

151. (previously added The method of claim 148 wherein said antigen is an 
intracellular pathogen at igen. 

152. (previously added The method of claim 148 wherein said antigen is a viral 
antigen. 

153. (previously added The method of claim 152 wherein said viral antigen is of a 
virus selected from the j jup consisting of: human immunodeficiency virus, HIV; Human T 
cell leukemia virus, HT; /; influenza virus; hepatitis A virus; hepatitis B virus; hepatitis C 
virus; human papilloma irus, HPV; Herpes simplex 1 virus, HSV1; Herpes simplex 2 virus, 
HSV2; Cytoraegaloviru: CMV; Epstein-Barr virus, EBR; rhinovirus; and, coronavirus. 

154. (previously added The method of claim 148 wherein said tissue includes skin and 
muscle. 

0:^ , 155. (previouslv add^c Themethpdof claira^54 wherein^aidfa^ 

156. (previously added The method of claim 154 wherein said tissue is muscle. 

157. (previously added The method of claim 156 wherein said tissue is skeletal muscle- 

158. (new) The metl i of claim 149 wherein said DNA molecule is a plasmid. 
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159. (new) The method of claim 149 wherein said antigen is an intracellular patl )gen 
antigen. 

160. (new) The method of claim 149 wherein said antigen is a viral antigen. 

161. (new) The method of claim 160 wherein said viral antigen is of a virus selec ed from 
the group consisting of: human immunodeficiency virus, HTV; Human T cell leuken a virus, 
HTLV; influenza virus; hepatitis A virus; hepatitis B virus; hepatitis C virus; human 
papilloma virus, HPV; Herpes simplex 1 virus, HSV1; Herpes simplex 2 virus, HSV :; 
Cytomegalovirus, CMV; Epstein-Ban* virus, EBR; rhinovirus; and, coronavirus. 

162. (new) The method of claim 149 wherein said tissue includes skin and musci \ 

163. (new) The method of claim 162 wherein said tissue is skin. 

164. (new) The method of claim 162 wherein said tissue is muscle. 

165. (new) The method of claim 164 wherein said tissue is skeletal muscle. 
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